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corresponding column-direction data-transfer data line and the corresponding row-direction 
data-transfer data line, and determining the position of a processing element that has 
outputted predetermined data, based on the combination of a column-direction data-transfer 
data line that has transferred the predetermined data and a row-direction data-transfer data 
line that has transferred the predetermined data. — 



REMARKS 

Claims 1-7 are pending. By this Preliminary Amendment, the specification and 
claims are amended and claim 7 is added. Prompt and favorable examination on the merits is 
respectfully requested. 

The attached Appendix includes marked-up copies of each rewritten paragraph (37 
C.F.R. §1.121(b)(l)(iii)) and claim (37 C.F.R. §1.121(c)(l)(ii)). 
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APPENDIX 



Changes to Specification: 

Page 4, lines 4-25 and Page 5, lines 1-17: 

In order to attain the above-described object, the present invention provides a high- 
speed vision sensor, comprising: a photodetector array having a plurality of photodetectors, 
which are arranged two-dimensionally in a plurality of rows and in a plurality of columns; an 
analog-to-digital converter array having a plurality of analog-to-digital converters which are 
arranged one-dimensionally such that each analog-to-digital converter corresponds to one 
row in the photodetector array, each analog-to-digital converter converting, into digital 
signals, analog signals which are successively outputted from the photodetectors in the 
corresponding row; a parallel processing system including a parallel processing element 
array, the parallel processing element array having a plurality of processing elements which 
are arranged two-dimensionally in a plurality of rows and in a plurality of columns and in 
one-to-one correspondence with the plurality of photodetectors in the photodetector array, 
each processing element performing a predetermined calculation on digital signals which are 
transferred from the analog-to-digital converter array; a column-direction data-transfer bus 
including a plurality of column-direction data-transfer data lines which are arranged in one to 
one correspondence with the plurality of columns in the parallel processing system, each 
column-direction data-transfer data line being connected to the processing elements that are 
located in the corresponding column and performing data transfer operation with each 
processing element in the corresponding column; a row-direction data-transfer bus including 
a plurality of row-direction data-transfer data lines which are arranged in one to one 
correspondence with the plurality of rows in the parallel processing system, each row- 
direction data-transfer data line being connected to the processing elements that are located in 
the corresponding row and performing data transfer operation with each processing element 
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in the corresponding row; and a control circuit controlling the photodetector array, the 
analog-to-digital converter array, the parallel processing system, the column-direction data- 
transfer bus, and the row-direction data-transfer busr , and performing data transfer operation 
with the processing elements via the column-direction data-transfer bus and the row-direction 
data-transfer bus, the control circuit controlling a combination of data to be transferred via 
each column-direction data-transfer data line to the corresponding processing elements and 
data to be transferred via each row-direction data-transfer data line to the corresponding 
processing elements, thereby controlling each processing element to perform a processing 
that is determined based on the combination of data received from the corresponding column- 
direction data-transfer data line and data received from the corresponding row-direction data- 
transfer data line. 

Page 6, lines 9-25 and Page 7, lines 1-3: 

For example, it is preferable that the control circuit includes a center-of-gravity 
calculation control portion for controlling each column-direction data-transfer data line to 
perform data transfer operation to transfer data indicative of positional information of the 
corresponding column to the processing elements on the corresponding column, for 
controlling each row-direction data-transfer data line to perform data transfer operation to 
transfer data indicative of positional information of the corresponding row to the processing 
elements on the corresponding row, and for controlling each processing element to perform a 
predetermined calculation to calculate a center of gravity of the digital signals based on the 
received data indicative of the positional information of the corresponding row and the 
received data indicativeof the postional information of the corresponding column. Because 
the dedicated data buses are provided both in the column direction and in the row direction, it 
is possible to efficiently transfer the positional information by using a small number of data- 
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transfer line systems. The positional information is required for performing the center-of- 
gravity calculation, which is a basic calculation for image processings. 
Page 7, lines 6-14: 

For example, it is preferable that the control circuit includes a control portion for 
controlling a predetermined processing element to perform a predetermined calculation onto 
the digital signals by controlling e ach column dir e ction data transf e r data lin e and e ach row 
dir e ction data transf e r data lin e to p e rform data transfer operation to transfer predet e rmin e d 
calculation control data, by controlling a column-direction data-transfer data line that is 
connected to the predetermined processing element and a row-direction data-transfer data line 
that is connected to the predetermined processing element to perform data transfer operation 
to transfer a predetermined combination of calculation-control data. In this case, it is possible 
to control individual processing elements to perform different calculation operations. 

Page 7, lines 15-25: 

It is preferable that the control circuit includes a data transfer control portion fe^- 
controlling e ach column dir e ction data transfer data lin o and each row direction data transfer 
data lin e to perform data transf e r operation to transfer pred e t e rmined calculation control data, 
th e r e by allowing calculation r e sult data, obtain e d at a processing e l e m e nt which is located at 
a corresponding row and a corr e sponding column, to b e transf e rr e d to the control circuit . In 
this case, it eAse becomes possible to transfer a calculation result obtained at some particular- 
processing element to the control circuit for controlling a column-direction data-transfer data 
line that is connected to a predetermined processing element and a row-direction data-transfer 
data line that is connected to the predetermined processing element to perform data transfer 
operation to transfer a predetermined combination of calculation-control data, thereby 
allowing calculation result data, obtained at the predetermined processing element, to be 
transferred to the control circuit. 
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Page 8 5 lines 13-25 and Page 9, lines 1-7: 

It is preferable that the parallel processing system further includes a shift register 
array, the shift register array having a plurality of shift registers which are disposed in one-to- 
one correspondence with the plurality of analog-to-digital converters and in one-to-one 
correspondence with the plurality of rows of processing elements, each shift register 
successively transferring digital signals, which are outputted from the corresponding analog- 
to-digital converter and which are equivalent to signals outputted from the photodetectors in a 
corresponding photodetector row, to predetermined processing elements in the corresponding 
row. The shift registers are used as being dedicated to transferring data to the processing 
elements. Accordingly, calculation processing can be performed even during the transfer 
process. Processing can be performed efficiently by reducing the wait time for both of the 
transfer process and the calculation process, thereby reducing the overall processing time. It 
is possible to achieve a pipeline operation, and to perform a high-speed image processing, 
and particularly real-time processing. According to another aspect, the present invention 
provides a high-speed vision sensor, comprising: a photodetector array having a plurality of 
photodetectors. which are arranged two-dimensionally in a plurality of rows and in a plurality 
of columns; an analog-to-digital converter array having a plurality of analog-to-digital 
converters which are arranged one-dimensionallv such that each analog-to-digital converter 
corresponds to one row in the photodetector array, each analog-to-digital converter 
converting, into digital signals, analog signals which are successively outputted from the 
photodetectors in the corresponding row; a parallel processing system including a parallel 
processing element array, the parallel processing element array having a plurality of 
processing elements which are arranged two-dimensionally in a plurality of rows and in a 
plurality of columns and in one-to-one correspondence with the plurality of photodetectors in 
the photodetector array, each processing element performing a predetermined calculation on 
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digital signals which are transferred from the analog-to-digital converter array; a column- 
direction data-transfer bus including a plurality of column-direction data-transfer data lines 
which are arranged in one to one correspondence with the plurality of columns in the parallel 
processing system, each column-direction data-transfer data line being connected to the 
processing elements that are located in the corresponding column and performing data 
transfer operation with each processing element in the corresponding column; a row-direction 
data-transfer bus including a plurality of row-direction data-transfer data lines which are 
arranged in one to one correspondence with the plurality of rows in the parallel processing 
system, each row-direction data-transfer data line being connected to the processing elements 
that are located in the corresponding row and performing data transfer operation with each 
processing element in the corresponding row; and a control circuit controlling the 
photodetector array, the analog-to-digital converter array, the parallel processing system, the 
column-direction data-transfer bus, and the row-direction data-transfer bus, and performing 
data transfer operation with the processing elements via the column-direction data-transfer 
bus and the row-direction data-transfer bus, the control circuit receiving data from each 
processing element via both of the corresponding column-direction data-transfer data line and 
the corresponding row-direction data-transfer data line, and determining the position of a 
processing element that has outputted predetermined data, based on the combination of a 
column-direction data-transfer data line that has transferred the predetermined data and a 
row-direction data-transfer data line that has transferred the predetermined data. 
Changes to Claims: 

Claim 7 is added. 

The following are marked-up versions of the amended claims: 
1. (Amended) A high-speed vision sensor, comprising: 
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a photodetector array having a plurality of photodetectors, which are arranged two- 
dimensionally in a plurality of rows and in a plurality of columns; 

an analog-to-digital converter array having a plurality of analog-to-digital converters 
which are arranged one-dimensionally such that each analog-to-digital converter corresponds 
to one row in the photodetector array, each analog-to-digital converter converting, into digital 
signals, analog signals which are successively outputted from the photodetectors in the 
corresponding row; 

a parallel processing system including a parallel processing element array, the parallel 
processing element array having a plurality of processing elements which are arranged two- 
dimensionally in a plurality of rows and in a plurality of columns and in one-to-one 
correspondence with the plurality of photodetectors in the photodetector array, each 
processing element performing a predetermined calculation on digital signals which are 
transferred from the analog-to-digital converter array; 

a column-direction data-transfer bus including a plurality of column-direction data- 
transfer data lines which are arranged in one to one correspondence with the plurality of 
columns in the parallel processing system, each column-direction data-transfer data line being 
connected to the processing elements that are located in the corresponding column and 
performing data transfer operation with each processing element in the corresponding 
column; 

a row-direction data-transfer bus including a plurality of row-direction data-transfer 
data lines which are arranged in one to one correspondence with the plurality of rows in the 
parallel processing system, each row-direction data-transfer data line being connected to the 
processing elements that are located in the corresponding row and performing data transfer 
operation with each processing element in the corresponding row; and 
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a control circuit controlling the photodetector array, the analog-to-digital 
converter array, the parallel processing system, the column-direction data-transfer bus, and 
the row-direction data-transfer bus , and performing data transfer operation with the 
processing elements via the column-direction data-transfer bus and the row-direction data- 
transfer bus, the control circuit controlling a combination of data to be transferred via each 
column-direction data-transfer data line to the corresponding processing elements and data to 
be transferred via each row-direction data-transfer data line to the corresponding processing 
elements, thereby controlling each processing element to perform a processing that is 
determined based on the combination of data received from the corresponding column- 
direction data-transfer data line and data received from the corresponding row-direction data- 
transfer data line . 

2. (Amended) A high-speed vision sensor as claimed in claim 1, wherein the control 
circuit includes a center-of-gravity calculation control portion for controlling each column- 
direction data-transfer data line to perform data transfer operation to transfer data indicative 
of positional information of the corresponding column to the processing elements on the 
corresponding column, for controlling each row-direction data-transfer data line to perform 
data transfer operation to transfer data indicative of positional information of the 
corresponding row to the processing elements on the corresponding row, and for controlling 
each processing element to perform a predetermined calculation to calculate a center of 
gravity of the digital signals based on the received data indicative of the positional 
information of the corresponding row and the received data indicative of the positional 
information of the corresponding column. 



3. (Amended) A high-speed vision sensor as claimed in claim 1, wherein the control 




Docket No. 1 10602^ U.S. NationSfStage of PCT/JP00/01471 



circuit includes a control portion for controlling a predetermined processing element to 
perform a predetermined calculation onto the digital signals by controlling [each] a column- 
direction data-transfer data line that is connected to the predetermined processing element 
and [each] a row-direction data-transfer data line that is connected to the predetermined 
processing element to perform data transfer operation to transfer a predetermined 
combination of calculation-control data. 

4. (Amended) A high-speed vision sensor as claimed in claim 1, wherein the control 
circuit includes a data transfer control portion for controlling [each] a column-direction data- 
transfer data line that is connected to a predetermined processing element and [each] a row- 
direction data-transfer data line that is connected to the predetermined processing element to 
perform data transfer operation to transfer a predetermined combination of calculation- 
control data, thereby allowing calculation result data, obtained at [a] the predetermined 
processing element[ which is located at a corresponding row and a corresponding column], to 
be transferred to the control circuit. 
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